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> 

£ £- B*g' t}^) ?l?d r d BH *H t^Dj^l (HBVPolHI H]^ ?r : f! 

t€ 11 kDa^ 1^" pll-°l 4^1 °H HBVPol/pll 41^1^ 4 

3£^| ^ o>ofl ^flsl^ '"j-fht (Promyelocyte Leukemia Nuclear Body, 

PMLNB)5L '°l£«N °1 4^-11 IHV pll°i ^fKl • £ #^^r . 

HBV^ *1 H 7)2,7} € -t- 7\?U) -^-Hiil^-a- 

[AJ1o]<H] 

BH ^ «H e 1^, HBVPol, pll, ?l^ilit, ^"tN 
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H r °l ^li f H rf-j-^il 2f cfM)]^ pi 1^ ^ He pG 2 

-^-71 ^rtNl^l o]J§- wj-^ {Complex of Hepatitis B Virus Polymerase with pll and 
Method for controlling Movement of the Complex in HepG2 Cell} 



-V. la^r HBVPol M '4 *\ ^)^)$] *)% .V.^.V.. 

£ lbrr ft-V. 2 1 J -^ a] .^.efl ( yC ast two hybrid system)^ °l-g-^H ^ & 
pll^r "flYl-^rTr Q<* «Wal£ l-sH^Ml (HBVPol) ^ ^ 

£ 2fe HBVPol^ pll^ (in vitro) ^ ^ A>*J: 

£ 3£- HepG2 ^13. MH*1 HBVPol^ pll^ a]- a], 

i 4^ HepG2 iflofl>H HBVPoll- ^#4^ «8*fl (Promyelocyte 

Leukemia Nuclear Body, PMLNB ) S. $-5.?}^ pll^l 71-^-g: iL<*}^ Af;*!. 

£ 5^ Ca ++ °1£t2] -^£^1 4^ HBVPol/pll 4^17} ^\°\)*\ ol-g-f-^ 

4 

i 6£ HBV7> ^<5|-Tr 2,2,1.5 HepG2 Pll°l PMLNB^ 3.7] £& 

£ 7-e- HBVPol a-] a .^f}^l"^ pCMV-tag2A l-^n]H .V.^.F.. 

-E 8£- pll . v' ^ H <3 £• If#^ pCMV-tag3B #5f^ u l^ S-^H. 
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* 

<io> ^ofl o>o]e^ <**U}Jl4: (HBVPolH ^VS-fr^. 

^ 11 kDa^ ^ pll^ 4f^oll ^ 3H4. 

<ii> HBV -°-| *b "<>#4 ^^o) .y..,; £lo|%>JL (Zoulim, F. , 1999), HBV 

<2] ^1^.1- ^fV ^E^is-ojuf ^f#sfl o.A] te -^-A>xfl( Zoulim, F. , 1999)2} 4-g-o] iU'-^l 
JL $1^.4, # ?J 0 H HBV1- ^b^l *ll 7] *V t^- A 

4 4£- ^ ^o] .^f ^ai 514. 

<12> oju] HBVPol4 ^t^Rr ^li^fl ^S^JL ^^-^ , 

a| 4°1?1-^1 Poi7> Hsp90, p23 ¥J Hsp704 (Hu, J., D. 0. Toft, 

et al., 1997) 4°1^ ^#4^HH3 9* IN .1^ 7p5^# J±<*|^4. o] 

^-i- ^ HBVPol^r ^}£. vfl^ 7>^o] ^.37 o] 4^^. ^>c^ a}ei Jl£ 

<i3> HBVPol^ <W5°14 JLS-OflA-] zl t^-g-ol ^nrl ^ 

l-*v^ c^ 7 } 1:71-^^^4. °l s d 0 l-frS ^ 4 C 1^« Af-g-^4 ^l^^vfl 

**M$*4. . 
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<i4> -a. s.^ hbvPoI^ ^ 51 b #Jl <>lf- 

&M]S. MHH HBVPol^ $7} #*l)^Rr *fl£ 

<15> £ -li;- -<] £ HepG2 ^ll^M ^oM ^*Hr 4 

■t 

<16> £ H>nj.o. B ^ ^V^ofl ^h^^l «H ^^i^J:^ (HBVPol)^ ^if-^Kr 

^1^1: 1} 45. tfls] 11 kDa^l ^ 1^" ^-^J pll°l HBVPol4 4 

w# ^f-i- tws^, °i hbvpoi/pu 4%^^ n °h 

^ ^^1 (PMLNB)J. °1 ^ A o v ^ pll°l 

a- ^ v ti ^ °i 4 . 

<17> £ £ B^ °\] B^ 4°!^ m-^u}^?]) (HBVPol)^] . 

wl^^W ii kDa^l %t ^ #M pll^ 4^1* *H^W. 
<is> g:^ .g. ^-tgo. ^ ^£ ^^^1* HepG2 >*fl5Afl Ca <>1£ 

^-£011 ^ HBVPol/pll 4^1^ ^ 2:^©}^ wj-^^- ^]^*14. 
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<19> £ ^tgofl^ HBVPol^ <QZl £M}g- HBVPol 

<20> £ &-T$6\) A>-g-£]^ Jrs. 2 ^H^elH ^IHfe #<>lt> S-5L t"^ 

<=»ll . ^e)yl^l<?l] (5. ce/w/s/ae) 5^ AH1094 Y187# ^ ^Jl, 2.-^ #4^1 

35] ^>^#^^ 24 ^£ °). (E. coli) ^ DH5» AV-g-^- ^ ^0.14, ol 

<2i> .fr.5L 2 ^V^l w.el r-. a] ^ £ rt J?i it a|] 3t. <?.] fi- ^ ^ .7. ll^dM I£ h-H-M 

^ ^L¥.5f HBVPol -9r^M -f^^r JEHfl^o,^ olHfl^ll- ^r#<H 4 

HBVPol^£ IIH^- >Ml^vfl ^W, £ «H3*l"§-£- A o v 7l JLS 

2 S] o) Al^tfl^. ol-g-gfc^ HBVPol^ ^tl^fe 11 kDaSl 61 ?V fQr& ^ 

plH HBVPol 4 4tW ^ ^ ^^HSS4. 
<22> oj<4 ?>o] HBVPol °l] ^-°J€ pll^ °M ^lli 

^ '^dI^ Afl^f ##sH HBVPoiaf pll^] tfloflA^ o^]^. ^-o]^- ^ 

544. 

<23> . oj-i- 7l^S sH, ^7} 4S.^ PML ^^^r ^ HBVPol 

PMLNB4 HBVPol 7\ ^ ^<Hl ^fl^l pll# HBVPol 4 ^o] xl^-^j- 4 

i^Mi^ HBVPol 7} PMLNBii o]^ihg- §]- °] # P. .vl HBVPol 7]- 91 '<1 PMLNB5. °1 
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<24> 5&^. f £ t^fflA^ HBVPol^ plH *\]2.<^ . (blocker) 

-S- ^ HBVPol^ plio] ^o>0_S ^]^>ai, °1£ ^Hl* 43.^) *| 

^f- ^-f°fl^ HBVPol^f plio] ^lS^ofl SHl^rS^. 4^i, 4?-ifl 

°1 £- ^£1- Afliifl HBVPol^r pll 4"M?r ^1 4] £| PMLNBsL °l-§-^Hr ^ 

<25> o) of . ^ 1 y # o}3f) f- 7-4+}SLsL ^ -ol-xl «V , ol^b] ^ 

Ujnjf^l o|ic]cVl. tl^sHr # 4^4. 

<26> < a) a| 6\) > 

<28> JlS 2 <5Hii^.E. a^^a^ ofl^. ^ ^ a] x] ofl (s. cerevisiae) ^ AH109 ( 
yK47a, trpl- 901, leu2-3, 112, ura3~52, his3~200, gal4, gal80, LYS2: :GAL1UAS 
-GAL1TATA -HI S3, GAL2UAS -GAL2TATA -ADE 2URA3: :MEL1UAS -MEL1TATA -lacZ, MEL1) 
(Clontech)^ Y187(MAT, ura3- 52, his3- 200, ade2-101, trpl-901, leu2-3, 112, gaH, 
ga!80, met-, URA3-' •"GALIUAS -GAL1TATA lacZ, MEL1) (Clontech)^- a}-%-v}<%JL SL^ 

<30> ^AlofloflAi A>-g-^l- o]^l HepG2 (ATCC number: HC-8065H4. 



|i E d (western) *31H) A]~g-t}- %1-Myc *>-f^^r 

£7] (Roche) INI, ^-Flag, HA ^>^-i^- S^l (Santa Cruz Biotechnology) n.^ 

JL %-PML "1 * 0 v^l|( Santa Cruz Biotechnology)^!-, ^g- xfl <4 wj- -n}^ 
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2*} £fe FITC (IHf-jS-elH^ ^^^.Al6>vil^B) (Santa Cruz 

Biotechnology)7> Jf^sH ^ a>^>^4. 

<31><^a]<^1 i> JlS. 2 ft-)-o] h ii] ^ GAI/1 <M^1 

<32> MATCHMAKER 2 sH tiel H ^^(Clontech)^r A>-g-^^ °1 <V ^£5] °-x^.t,i..^ 
^l^HHEl JlS(Y187) eHJiel&UClontech)* ^r-^r 0 } HBVPol^- ^^Vfe 4^ 91 

<33> 5'^^ NdelS, 3*^ Sal 1^ 4 ^iii ^ ^*)-<y^ Ayw A ) JiBf^j 

HBVPol^f 87fl^l £o]*HC£ la)* #7| 2fl*bJu£i 10^1- 2*13^ h>^ 

^, 95 °C°1H 5£, 95 t<*H 303:, 54 TC<M l£, 72. 3£ 30s] 
#4 4 72 t^H 7£ ^-g-^i^lfe PCR^H ^*fl T4 DNA eHXMSf- aj--§-^- 

4^1- *MKH #7l2r ^ttJ^S pGBKT7 (Clontech)^- 16 °C°1H 20 

^-2-^171 #7l #^i:Ul^ofl #^^f>5!4: 

<34> ^^SM^i AH109 JLS.1- YPAD #3H^ (1% Jl£ 2% 2% ^^5. 

i (D-t^ai), 0.003% 2% 6>7>)o1] JE^H 30 °C°lH 24a] *J#a]5[1 

^ -f-S(loop)5. 50 fits] Jl£1- 1.5 ml ^-H^l "4JL 1 ml^ ^ £ f^^S. ^l^^r^ 
cf. 250 ^ f-3H^ #^ (40 % PEG3350, 0.01 M TE (pH 7.5), 0.1 M <>M1 

S-£HM# (pH 7.5)H SIS. «^ ^ ^ 5 ^ ^^7]-e]- DNA (10 mg/ml), 10 

^ 1 M DTT ^ A o v 7l ^1^*1 1 m$ I- 2l-^i "in. P GBKT7# ^71^ ^ 6 ^-^ 
°fl ti o V *l*r5S^. °1 ^« 42 °C<>\)*\ 15£# § ^ 3000 rpnHH ^l^l^r 

al^ ^ tHelJl JLS. ^.^^r 1 ml^ ^ ^fHrS. ^l^^V * 100 TE & 
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^ (pH 7.5)1- JL2. ^7}5H SD-Trp #5fl^Hi 5^?>H 30 "C»lM 41 

^ ^^1 tifl^l K*li^H #^^1 0.67% JlS ^7], 20 mg/1 L- 

<>l^-7l l d HC1, 30 mg/1 L-°lifR!, 30 mg/1 sHa] HC1 , 20 mg/1 L-i^Vi, 50 mg/1 
1-4^^, 200 mg/1 L-Hefl^.\d, 30 mg/1 L-K]iL*\, 20 mg/1 L-f^Hl, 150 mg/1 L- 
^^1, 20 mg/1 ^KH\i, 20 mg/1 Sl.-^F-Kl, 20 mg/1 S^S^r ^ 2% t^3± th-PrHH 
24^1 7_> aJ^a^ 0D 60O 0.8^1 olSTfl *}SS4. 

<36> o]<4 a] oil t HBVPol ^ -n-^^7V «r°i Utt 4 '4-1 JlH-» Trp7} ^fe 
ofl^fl uflx] (oH^Aj-oj ^fl^-xl ^ 0.67% Jl2- Hi: ^7l, 20 mg/1 L-o}M7\^d HC1 , 
30 mg/1 L-°li-fKl, 30 mg/1 HC1 , 20 mg/1 I - vfl u] o. Vl , 50 mg/1 L- all >d ^ 4 «d , 

200 mg/1 L-Hsll^lVi, 30 mg/1 L-eI^a], 20 mg/1 , 150 mg/1 L-^ , 20 mg/1 

20 mg/1 3-] ^Vlnl, 100 mg/1 ^-o|a] ^ 2 % t^2i $-f!0*H 30*]. # ^#*H 
OD 60 o &°] 0.9^1 oimTfl o]$. t T%o)p_e\?l 4S. 2 ml 4 44^ HBVPol 

50 ml-i- 45 ml 2] YPDA JLH. 4^ «fl*H 30 °C<>1H 20*1 # f-'o> IHfl 

* 

<37> aJa^ ojafl^l ^t^H leu, trp, ade ^ his°l ^fl^l #31 

o}e (ofnl^Aj-o] ^^^1 0.67% i£ Hi <*7l , 20 mg/1 L-0f=.7l\d. HCI, 30 

mg/1 L-°l£^Kl, 30 m g/i H C1 , 20 mg/1 L-ufl H-l vl , 50 mg/1 l-^M.^'d, 200 

mg/1 L-Befl^-Td , 30 mg/1 I 20 mg/1 L-f^, 150 mg/1 L~tQ . ^ 2% #^ 



1020020051729 #^ 2003/4/9 



< 38 > AH109 (yf«7a, rrpi- /^iS?, 112, ura3-52, his3-200, gal 4, gal 80, 

LYS2; :GAL1UAS -GAL1TATA -HI S3, GAL2UAS -GAL2TATA -ADE 2URA3: :MEL1UAS -MEL1TATA 
-lacZ, MEL1) ^ Y 187 (MAT, ura3- 52, his3- 200, ade2-101, trpl-901, leu2-3, 112, 
gal4, ga 1 80 , met-, IRA'S '• :GAL1LAS -GAL1TATA 1 acZ , MEL1 ) 2] 4r ?! *r $ «1| ^4 #7] 
^lm^l ^€ ^#*HH A o v i- 9Xn Ade, His, Trp ^ Leu* X^-^H & 

m nfl^HH ^1 -< 0 l-6f -L- JlS. oluM|-b AH 109^1 HBVPol^f- Y187^ ii]- o ] m. e| ^ 4 
#°fl ^3.^°} 91tt^t (Bendixen,C. , Gangloff.S., Rothstein,R. (1994) A 

yeast mat ing-selec ti on scheme for detection of proteins-protein interactions. 
Nucleic Acids Res. , 22, 17781779 . 

<39> <ai A ] ofl 2> ^^^^^ (Co-immunoprecipitation) ^ 

< 40 > X3. 2 'sHiiejE. a) x tij -a- HBVPol^ 11 kDa^ 

^-irt^y pll# Promega^H TNT ^)#^ a oH v ^l^ -g-*J)# (TNT coupled 

reticulocyte lysate System)# °|-§^H °1 €th!r ^^l^}^^. 

<4i> pll ORFtt Y187 S.S. Afl5. vfl^ pGADT7(ClontechH #S.^3^ £M nfl^-ofl 
T7 HSSE^l- ol-g-^c^ ^[355]-^^^^^- pill- ^i*" 0 1# lg^ 

^ HA *H-^ ><MlS 2 Al^V 7 >«?J= 4 °C°1H a ^ll4. G f &| 

^/^^ A o}7}5L^ (Oncogene, Inc.) wlH.il ^^H^, #-o-% 2" 15% 

SDS-PAGES. ^t>^4 (51 2, 1). HM tir^r £°1 , pGBKT7<>ll 1" 
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/ • 

3?.^£)<^ HBVPol ^ ^O.^. * pU o| 7 ( j -?.<?.] WJ-^^S. ^ 

f^t} (5L 2> 2). 

<42> J~ ^l'] tl £ 4hMH lAl^V 7]-^ ^ 1 g£] *V- M yc (HBV Pol ^) HA 

(pll ^) A tfe 2 a1# 4 °C<HH ^A]^cf. o}^ #bJ}^ g #&l^/# 



^ A <>l-7}m^ (Oncogene, Inc.) A|-g-£}a} ^^Ajfl >*fl3«H % v ^l7l- 1^- 



?t HBVPol SEfe pi HI ^ f- "f 1 ^M^'-, SDS 5.^ 

95 toll *\ 5£# ^-^H G -fe-i^/^-fl^ A ^^S^b] £-£^H 15% 

SDS-PAGES. y oW^ X^i If^S. (51 2^ eflo] 3 4). 



<43> Aj-7] £ 2^1 3£ HBV PoHl %>-Myc 4^ Af-g-SH ^4 

oli, eflo] 4^ pU o\) ^ HA p}-^ %V*)]f- A>-g-^o^ ^45-Ai HBV Pol4 pll 

^ «HS7> z}-*}- f-am Aj-EflS $.^3., HBV Pol4 pll^l v}^^ 



<46> HBV Pol£ 95 °C*\}*\ 5^- 95 °C 30^, 54 °C 1^:, 72 °C 3f- «V-g-g- 30 

S) til4*l ^ 72 T^H 7-g- «>-§-Al7l^ PCR ^*fl f^*Ks, 10 i&flsl Hindi 1 1 

^ Sall^-S 2ARV ^^^V 4 2H ^1 °1 ^» A >^H ^R>JL±: 
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/ 

3. 4^1€ pCMV2A ^EiCStratagene)^ 16 "C^i 20^ al-g-A]^ HBVPol 3.^ 4 

1# ^W^r P CMV-tag2A #44^1^-1- ^4534 (J£ 7). 
<47> pll PCR til-g-^ 95 t<>lH 5^ «J~§- ^, 95 °C 302S 55 °C l£, 72 °C l£ 4-§-# 
305] ti>4^ ^ 72 7 £ ti}-§-Al7lir PGR 4-2-»ll $N #^-4^, 10 EcoRI 



7^ 



S ^ el pCMV3B ^BKStratagene)^ 16 T." °]\ 4 204# f-<£ 4-§-4?Tpll 3.^ 

P CMV-tag3B f^Pf x)l3:4^4 8 
<48><^aH 4> Vi ^ # ^ ^ 

<49> HepG2^ DMEM(0.1 mM 4 D 1^4 ^ 10% FBSS A^*] , wfl^^l; 37 °C , 

95:5% (v/v)^l ^7l^ C0 2 ^ 7}£-)o) ^ ^o) a] ^J-Aj^o.^, 

M]S. -fr#4 ^]^€(effectene) (Qiagen)t 4-§-4534. 4-§\ ^1 EGTA 



W-ir *i^4 4JE-4 -n-^^l-l- ^e) PBSS. 444^ 100% ^1 

-20 °C«]14 15^ f-<& Jl'lH^4. . o) Ael-o] xKl -§ (1% f ^ 

/PBS)JLS #£-ofl 4 30£ 3s pliofl Efltb "t-Myc M^l (1:200) 43], 

HBVPol^l tfl *1 4~Flag £.71(1:200) 4*11, ^ 4~PML 4^A (1:200) 4*11* 4-8-4^ 

4 tc44 4f- ^-§-4^4. 

<50> uv-g- * A||i7.',j- i4\Q #^efl4 < el 4^3 &4<>H11 °1H7> Jf4"44 ^ 4 

-1^1 HL^ 4"44-^ 24 4*114 37 "GoflAi aV-g-A]?J ^ 4£^ (mount ing) -§-°J] 

^4#^(coverslip)i: -Y-44 4 3H*| ^?1N 4*1^ (CLSM Bio-Rad 1024) 

3, 1 4 4^-1- ##4934. -£ 3£ ^^YEl 4313. HBVPol, pll 9? <>1 -Y- ^"-'Ml- 0 -! 
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o)%o] ^ # HepG2 ^S-oW*} M]S.^, «j^ v ^ «| 3 

<5i> HBVPol^ pljol ^Jvfl *j^§- o]s - jd^ofl ai-oi-s-H PML 

14 £ 44 A4 £ 0 1 PMLNB4 pll ^ HBVPol7> ^ ^flti 

4. HBVPolvH #^£1 PMLNB4 HBVPo 171- ^Sr &JL( 

5L 44 B), pi 1 HBVPo 14 go| ^jf ^A^nV HBVPo 1 7} PMLNB52. °l^f-8r 

*r 9J.2a4(-V. 44 C). ^li- HBVPo 17)- *M1.VL4 PMLNBS "11 pll°l ofl 

<52> pii^l ^ ^-irt^^ofl z]-^!-^ HBVPo 14 pU°l #4°ll ^4 0.5 
mM ^ EGTA1- 484 # ^\^}^ «fl cHr4 HBVPo 1 4 pll 

o] W{ ^t-SLJZ. ^<£?>}%3l(5. 5, EGTA^), ^cflS 30 uM ^.£4 o)£ ^ 

^7H1^1 1)-^iin>olAi-|- Afljcoll 24 4# ^el^4 ^ -?-«*| l: HBVPo 14 pll-Pr ^1 
i^ofl ' ujif^. ^^4(5. 5, val*|).. 

<53> o)$\. £0), ^Aj^l- -g-sfl HBVPol4 pll°l *?#4 PMLNB3. 4^ 

S>JL, ojnfl pnol HBVPol^ ol^o)] nfl4- ^^H, ^3. ^ o]^- ^£ 

£ 4#4 *J)*>J1S4 Pi^ofl uflo. ^^g. ^-01^ ^ 5a$}4. 444, 4i Ml ^tt 

4 ,Yv?ifh°-?.4 ^ k+ °Jj H pi 14 HBVPo 1 4 M)S. tfl 44"& 2iQQ <t 

m b I y o -" I aa '-r • 

<54> ^tV, P CMV-tag3B #4^4-^1- Al-g-^-a} 2,2,1.5 HepG2» ^H/£€44 pll4-t- 

A] -7] 41 ( p l HI cfl*l %>-Myc S4 (1:200) 4"§"44 til-g-Al^l * ^2:^ sflo) 

^ *| u] y§ (CLSM Bio-Rad 1024)^ ^r%*>^4. ^o] HBV7> ^^^-^ 



1020020051729 l U 4 ■ 2003/4/9 

2,2,1.5 HepG2 M]S.^] PlH .^-f PMLNB^ 3.7] IL~ -r'A '4^4'^) PMLNBALcf 

ski 3 & 4 (s. 6 

<55> RBV S]*V ?Vxfl3E.«>H£ ( HCC ) PML NB7> <$2] ^ #7\)7\ ^*S€^r 

^ ZL A]-r£} r±y\y\ ir/Hl-4Tr iL-H(Yoon. G.S., 2001, J .korean Med.Sci . , 16, 

■ 

433-138)7} 91%°-^, °] vH-^I ^^°\] *W PML. NB^ 7fl^ SE^ 371 

7} ^-7l-«V4-;:- ^H^l-ai &$M, ^*fl tf'l PMLNB5] 3.7] fill: t^l 

#7>7> pllofl cq^. ^jojol ^014. 
<56> ^ HBVPolS} Afljtifl ^tKLxK] pll£- #^l^>oi Ol $l*|-7> ^ 

HBVPoll- ?H|X^ PMLNBS. i^*h° 3.*) ?> <?> ^1 Tt. ?1 ^ 7}*] 
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r T"^}- i] 

wl^^f-^ 11 kDa^l ^ ^ ^4 pll^l 

^ri£ 2:^^11- HepG2 i£ ofl if a] t)l Ca ^-in^l 4^1- 

HBVPol/pll 4#*U-°-l *Hi?-^ ^ ^^.^1 °l-^^r 2^}-^.^. 
[•^-T^ 3] 

"4121H ^H, #7.1 f># <>1£ ^£ £^7> ^# ^J£i- #7}Al 

7^ ^ «o^. 

[^T- r i|- 4] 

^12* 0 H1 sM*!, AM °1^ ^^7.ily> Aflrtq] o]-o.o] 
7l^b $91 
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